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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tin-silver system pewter alloy which has a detailed 
good elongation property and has high junction dependability about a tin-silver system pewter alloy. 
[0002] 

[Description of the Prior Art] Conventionally, as a pewter alloy, the alloy near the eutectic presentation 
of Pb-Sn is common knowledge as a typical thing. Moreover, the alloy which consists of Zn-Cd which 
raised reinforcement rather than the eutectic pewter of Pb-Sn is known. However, as for the former 
pewter alloy, leaden harmful nature had become a problem, and the latter pewter had become a problem 
and its bad influence to the operator of a cadmium steam etc. was what cannot solve an environmental 
problem in recent years. 

[0003] Then, the Sn-Ag system pewter alloy is variously proposed as a typical unleaded pewter which 
does not contain Pb or Cd harmful as a pewter alloy etc. The pewter of this Sn-Ag system becomes high 
compared with the meltingpoint of the present pewter (Sn-37-% of the weight Pb, melting point of 183 
degrees C). Therefore, temperature with a pewter also became high, we were anxious about the thermal 
effect on components, and low-melt point point-ization of a Sn-Ag system pewter had become a big 
technical problem. 

[0004] Then, although the melting point fall by content of the 3rd or 4 elements is performed, supply 
nature, manufacturability, etc. to In, Bi, and Cu are common. For example, in a Sn-Ag-Cu system 
pewter, even about 217 degrees C is a limitation and content of In and Bi is needed for obtaining the still 
lower melting point. However, there is a limitation in content of In from a cost side. Moreover, although 
content of Bi is effective in lowering the melting point and raising tensile strength, opposite side 
elongation after fracture is reduced. Since it is said that this elongation property is participating in the 
dependability of a joint greatly, it is thought that content of Bi reduces junction dependability. 
Moreover, it is pointed out that degradation on the strength arises remarkably according to the class of 
plating of an electronic substrate land ingredient arid an electronic-parts electrode material of the content 
of Bi in 5% of the weight or more of a pewter. Thus, the junction dependability fall poses a problem by 
content of Bi, and it is also a fact that the pewter which has the melting point near 205 degree C is 
needed from a viewpoint of the thermal resistance of electronic parts on the other hand. 
[0005] For this reason, development of Bi content pewter (the amount of Bi(s) is 5 % of the weight or 
more) which has high junction dependability is called for. It is thought that it originates in that this high 
junction dependability has slow growth of the stability of a pewter organization and the reaction layer of 
a junction interface, the elongation property of a pewter ingredient being good, etc. 
[0006] Therefore, the purpose of this invention shows a good elongation property etc., and is to offer the 
tin-silver system pewter alloy which has high junction dependability. 
[0007] 

[Means for Solving the Problem] this invention persons did the knowledge of the ability of the above- 
mentioned purpose to attain by carrying out the amount content of specification of Lynn in the tin-silver 



http : //www4 . i p dl . i npi t . go . j p/cgi -b in/tran_web_cgi_ej j e 



11/2/2007 



JP,2002-346788,A [DETAILED DESCRIPTION] 



Page 2 of 4 



system pewter alloy which carries out constant-rate content of a bismuth, a bismuth, an indium and a 
bismuth, copper, or a bismuth, an indium and copper as a result of examination. 

[0008] This invention was made based on the above-mentioned knowledge, contains P 50-500 ppm 3-4 
% of the weight of Ag, and 5 - 10 % of the weight of Bi(s), and offers the tin-silver system pewter alloy 
characterized by the remainder consisting of Sn. 

[0009] Moreover, this invention contains P 50-500 ppm 3 - 4 % of the weight of Ag, 5 - 10 % of the 
weight of Bi(s), and 5 or less % of the weight of In(s), and offers the tin-silver system pewter alloy 
characterized by the remainder consisting of Sn. 

[0010] Furthermore, this invention contains P 50-500 ppm 3 - 4 % of the weight of Ag, 5 - 10 % of the 
weight of Bi(s), and 1 or less % of the weight of copper, and offers the tin-silver system pewter alloy 
characterized by the remainder consisting of Sn. 

[001 1] Moreover, this invention contains P 50-500 ppm 3 - 4 % of the weight of Ag, 5 - 10 % of the 
weight of Bi(s), 5 or less % of the weight of In(s), and 1 or less % of the weight of copper, and offers the 
tin-silver system pewter alloy characterized by the remainder consisting of Sn. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the tin-silver system pewter alloy of 
this invention is explained. 

[0013] Although Ag content in the tin-silver system pewter alloy of this invention is 3 - 4 % of the 
weight and it is 3.5 weight the optimal, it is the manufacture yield Rika above-mentioned range at the 
time of pewter alloy manufacture. 

[0014] Moreover, Bi content is 5 - 10 % of the weight. At less than 5 % of the weight, the melting point 
becomes [ Bi content ] high, and tensile strength falls. Moreover, if it exceeds 10 % of the weight, 
junction dependability will fall. 

[0015] Furthermore, when making In contain, the content is 5 or less % of the weight. When In content 
exceeds 5 % of the weight, it is inferior to economical efficiency from a cost side. 
[0016] Moreover, when making Cu contain, the content is 1 or less % of the weight. If Cu content 
exceeds 1 % of the weight, splice reinforcement will fall. 

[0017] With the tin-silver system pewter alloy of this invention, 50-500 ppm of Lynn are contained. 
Junction dependability improves by containing Lynn. When the content of Lynn exceeds less than 50 
ppm or 500 ppm, the improvement effectiveness of junction dependability is acquired by neither. 
[0018] Thus, junction dependability of the tin-silver system pewter alloy of this invention improves by 
carrying out constant-rate content of Lynn. 
[0019] 

[Example] Hereafter, based on an example etc., this invention is explained concretely. In addition, in the 
alloy presentation of Table 1, only a numeric value shows weight %. 

[0020] [Examples 1-7 and examples 1-10 of a comparison] Weighing capacity of the 10kg was carried 
out with AUW, and it dissolved with the electric furnace in atmospheric air using the graphite crucible 
so that it might become the presentation shown in Table 1 . The melting temperature was made into 300 
degrees C. After each metal dissolves completely, in order to lose gravity segregation, it fully agitated. 
[0021] Thus, as shown in drawing 1 , after applying the above-mentioned pewter to 10x5mm section 
with a configuration of 10x30xlmm of copper plate points of two sheets using the obtained tin-silver 
system pewter alloy, respectively, the test piece was produced by piling up the pewter section. Then, the 
tension test was performed in the vertical direction shown in drawing 1 , and the Instron mold tension 
tester estimated splice reinforcement. Evaluation of splice reinforcement was performed by being after 
the first stage, and 100 degrees C and 1000-hour progress, and the rate of degradation estimated it. A 
result is shown in Table 1. 
[0022] 
[Table 1] 
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[0023] The rate of degradation of splice reinforcement is small by carrying out constant-rate content of 
Lynn so that clearly from the result of Table 1 (examples 1-7). On the other hand, the thing which does 
not contain Lynn, or what has the little content of Lynn have the large rate of degradation of splice 
reinforcement (examples 1-6 of a comparison). Moreover, when the content of a bismuth exceeds 10 % 
of the weight, the rate of degradation of splice reinforcement is large irrespective of whether Lynn is 
contained or not (examples 7-10 of a comparison), 

[0024] Moreover, about examples 1, 3, 5-7 and the examples 1-2 of a comparison, and 4-10, interface 
observation was performed by the following approach. 

[0025] That is, it observed using the scanning electron microscope (SEM) and the energy dispersion 
form X-rays spectroscopic analyzer (EDS) after polishing the cross section of the test piece after the 
above-mentioned tension test, and the thickness of the reaction layer of a junction interface was 
measured. The thickness of this reaction layer is the value which measured and averaged ten points from 
the photograph observed by SEM. The thickness of a reaction layer is shown in Table 2. 
[0026] 
[Table 2] 
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[0027] Compared with the examples 1-2 of a comparison, and 4-10, examples 1, 3, 5-7 have in general 
slow growth of the reaction layer of a junction interface so that clearly from Table 2. 
[0028] Thus, generation of a KAKEN gold void is controlled by the growth suppression of a reaction 
layer, and it is thought that the fall on the strength has been prevented. Moreover, with growth of a 
reaction layer, among a pewter, tin runs short especially near the interface, consequently it becomes easy 
to segregate a bismuth. Since a crack advances a weak bismuth layer when this bismuth segregates near 
the interface, it is thought that splice reinforcement falls. For this reason, it is thought that the growth 
suppression of a reaction layer leads to splice on-the-strength fall control. 
[0029] 

[Effect of the Invention] The tin-silver system pewter alloy of this invention shows a good elongation 
property etc., and has high junction dependability. 
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